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Surface-Water Station Records
for Molokai
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HAWAII, ISLAND OF MOLOKAI

16400000   HALAWA STREAM NEAR HALAWA

LOCATION.--Lat 21°09′31 ″, long 156°45′53 ″, Hydrologic Unit 20050000, on right bank 600 ft downstream from Hipuapua Stream, and 1.5
west of Halawa.

DRAINAGE AREA.--4.62 mi2.

PERIOD OF RECORD.--July 1917 to July 1932, November 1937 to current year.

REVISED RECORDS.--WSP 1319: 1928, 1929(M), 1930-31, 1938-50(M), drainage area. WSP 1719: 1954.

GAGE.--Water-stage recorder. Elevation of gage is 210 ft above mean sea level (from topographic map). Prior to June 25, 1923, at s
upstream of gage at different datum. June 25, 1923 to July 18, 1932, and November 17, 1937 to February 3, 1965, at present site at d
ft higher.

REMARKS.--Records computed by Roy Taogoshi. Records fair. No diversion upstream.

AVERAGE DISCHARGE.--75 years (water years 1918-31, 1939-99), 29.7 ft3/s (21,510 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 26,900 ft3/s, February 4, 1965, gage height, 19.91 ft, from floodmarks, fro
rating curve extended above 163 ft3/s on basis of slope-area measurement of peak flow; minimum, 0.76 ft3/s, about November 23, 1962.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 1,900 ft3/s and maximum (*):

Minimum discharge, 3.4 ft3/s, September 29.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       9.0      9.4     28       38       27        6.8      9.7      9.1      4.5      6.8      7.6     11
   2      54       47       22       15       31        6.3      7.7      5.2      5.0      8.1      6.5      6.6
   3      27      100       74       11       20        5.9     36        4.8      4.7      5.6      8.1     22
   4      11      130       40        9.2     39        6.1     14        4.5      4.2      4.5      8.0      8.8
   5      27      123       29        8.3     18        5.8      9.7      6.3      4.4      4.3     38        5.6

   6      14       32       15        7.7     25       27      110        5.1      3.6     26       11        5.0
   7       9.6     18       40        7.2     12       29       13       15       10       12       59        4.5
   8      63       24       91       55       11        9.0     17        5.8     18        7.3     24        4.5
   9      46       51       52       65        9.1     13       11        4.4     61       14       11        5.0
  10      48       21       29       11        8.5     21       24        4.3     19       26       25        5.6

  11      14       20       18        8.6     11       19       65        4.2      6.8     19       52       14
  12      93       17       37        7.7     51       16       39       10        4.9      7.8     24        6.1
  13      44       12       35        7.0      9.4     55       23        4.7      4.4     40       95        6.0
  14      36       45       16        6.9      9.3     16       14       12        3.7     17       53        8.8
  15      18       59       17        6.4     22       89       53       32        8.0     14       25        5.1

  16      47       23       71        6.0     13       58       11       15       16       22       47       26
  17      28       61       13        6.1      7.6     34       37       33        4.7     35       20        8.3
  18      85       71       11        7.8     28       24      112       25        3.7    e16       11        5.6
  19      27       74        9.9      6.8    147       11       20        7.9      5.3    e50       20       16
  20      21       85        9.4     11      105       32       14        9.0     18      e30       15       11

  21      14       39       16        7.9     84       61       15        7.6     16      e14       22       30
  22      11       26       34      218       60       24        9.6      5.8     15       78        9.4     35
  23      10       16       39       23       24       11        8.1      4.6     10       32       17        6.7
  24       9.2     13       14       52       13        8.8      7.4      4.3     69       36       10        5.0
  25      60       20      103       28       10        7.4     11        8.7     25       79        7.4      4.4

  26      23       12       16       69        8.8      7.9      9.4     25       66       58       16        5.0
  27      33       48       16       14        7.9     45        8.9      9.4     52       40       15        4.2
  28      24       25      127       16        7.3     27        6.5     11       11       21        7.5      4.0
  29      39       18       54       14        ---     23        5.7      6.6      8.3     12        6.4      3.6
  30      12       25       15       38        ---     25        5.2      6.0      8.3     12        5.8      3.6
  31      12        ---     44      104        ---     24        ---      5.1      ---      8.8      8.1      ---

 TOTAL   968.8   1264.4   1135.3    885.6    818.9    748.0    726.9    311.4    490.5    756.2    684.8    287.0
 MEAN     31.3     42.1     36.6     28.6     29.2     24.1     24.2     10.0     16.4     24.4     22.1     9.57
 MAX        93      130      127      218      147       89      112       33       69       79       95       35
 MIN       9.0      9.4      9.4      6.0      7.3      5.8      5.2      4.2      3.6      4.3      5.8      3.6
 AC-FT    1920     2510     2250     1760     1620     1480     1440      618      973     1500     1360      569

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1917 - 1999, BY WATER YEAR (WY)

 MEAN     26.5     36.6     36.2     33.7     29.5     37.3     40.0     27.0     19.0     25.7     24.6     20.5
 MAX       100     97.8     84.7      118      114      134      157     85.2     59.2     58.2     69.8     58.2
 (WY)     1942     1951     1947     1921     1932     1942     1989     1963     1961     1954     1938     1992
 MIN      2.04     5.80     8.56     5.31     2.98     5.48     11.7     4.26     4.93     6.00     1.19     2.85
 (WY)     1918     1920     1977     1977     1978     1970     1990     1920     1966     1917     1971     1975

   e  Estimated

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Dec. 28 2215 *1,670 *8.04



175
HAWAII, ISLAND OF MOLOKAI

16400000   HALAWA STREAM NEAR HALAWA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1917 - 1999

 ANNUAL TOTAL                        9200.2                     9077.8
 ANNUAL MEAN                           25.2                       24.9                       29.7
 HIGHEST ANNUAL MEAN                                                                         47.4            1965
 LOWEST ANNUAL MEAN                                                                          17.4            1975
 HIGHEST DAILY MEAN                   261     Jan  1             218     Jan 22            1240       Feb  4 1965
 LOWEST DAILY MEAN                      3.6   Feb 17               3.6   Jun  6                .86    Sep  1 1971
 ANNUAL SEVEN-DAY MINIMUM               3.7   Feb 15               4.3   Sep 24                .90    Aug 26 1971
 ANNUAL RUNOFF (AC-FT)              18250                      18010                      21510
 10 PERCENT EXCEEDS                    58                         59                         65
 50 PERCENT EXCEEDS                    15                         15                         13
 90 PERCENT EXCEEDS                     5.9                        5.2                        4.8

O N D J F M A M J J A S
1998 1999

WATER YEAR
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HAWAII, ISLAND OF MOLOKAI

16405100   MOLOKAI TUNNEL AT EAST PORTAL

LOCATION.--Lat 21°08′38 ″, long 156°55′16 ″, Hydrologic Unit 20050000, on left bank 100 ft downstream from the east portal, 5.3 mi south
of Kalaupapa, and 7.5 mi northeast of Kaunakakai.

PERIOD OF RECORD.--July 1966 to current year.

GAGE.--Water-stage recorder and concrete control. Elevation of gage is 989 ft above mean sea level, from tunnel plans.

REMARKS.--Records computed by Phillip Teeters. Records fair except for periods of estimated discharge, which are poor. Tunnel diver
from Waikolu Stream and two tributaries; diversion is augmented by water pumped from two wells and from the stream at elevation 7
Waikolu Valley near the east portal. Water is used for irrigation in west-central Molokai.

AVERAGE DISCHARGE.--33 years (water years 1967-99), 4.77 ft3/s (3,450 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 41 ft3/s, March 19, 1986; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 24 ft3/s, March 20-21; minimum daily, 2.9 ft3/s, August 25.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       3.3     e4.4    e13        8.6     11        5.0      7.6      4.5      4.9      5.5      3.1      6.3
   2       4.0     e4.4     10        6.2     10        4.9      5.5      4.5      4.8      5.3      3.5      4.8
   3       9.4     e7.4     17        5.2     10        4.8     11        5.3      5.1      4.6      4.0      4.6
   4       4.0    e10       14        4.9     17        4.7     14        4.9      4.8      4.5      3.7      4.7
   5       4.7     e7.8     14        4.8      9.8      4.7      8.0      4.5      4.5      4.7      7.7      4.4

   6       5.2     e9.0     11        4.7     12        4.8     15        3.9      3.9      6.6      5.3      4.3
   7       3.6     e7.2     15        4.3      7.1      4.7      8.1      3.0      5.2      6.4      7.9      4.3
   8       3.3     e6.5     13        6.2      6.2      4.6     11        4.3      5.3      6.5      5.9      4.7
   9       6.9     e6.0     12       13        6.6      4.5      7.4      4.2      5.4      8.9      5.6      4.6
  10       9.9     e6.0     11        7.3      6.2      5.1      7.1      5.7      5.1      7.6      4.8      4.4

  11       6.4     e5.8      8.7      5.5      6.7      7.5     13        5.1      4.3      7.3      5.3      4.6
  12       5.7     e5.7     10        5.0     17        6.3     12        5.3      4.1      6.2      5.3      4.1
  13       7.8     e5.6     10        4.8      8.9     16        9.3      5.5      4.1     11       11        6.2
  14       7.2    e14        6.8      4.7      7.2      8.8      6.1      5.0      4.9      9.4      8.8      5.1
  15       7.2    e11        6.4      4.7      6.8     14        5.7      4.6      4.9      8.2      8.6      3.9

  16       4.2     e9.2     13        4.6      6.4     13        5.3      4.6      5.0      7.5     16        5.2
  17       4.5    e12        5.1      4.6      5.0     13        6.4      5.0      4.5      7.5      8.9      5.3
  18       4.0    e16        5.0      4.5      4.6     12       12        5.0      4.5      8.1      5.5      4.3
  19       3.8    e16        5.1      4.5      8.2      8.0      8.9      4.2      4.4      7.9      4.8      4.3
  20       3.3    e21        5.0      4.4     16       24        6.1      4.7      4.6     11        4.6      4.9

  21       3.1    e13        5.9      4.5     12       24        5.3      5.1      5.6      6.0      4.5      5.3
  22       3.1     e8.8      4.4     14       14       15        4.9      4.2      7.0     11        4.4      5.4
  23      e3.1     e8.3      7.2      8.5     11        8.4      4.4      4.1      6.3     13        4.4      4.5
  24      e3.0     e8.2      5.7     13        6.5      5.2      4.8      4.8     11        8.4      3.3      5.8
  25      e3.0     e8.2     13       11        5.5      5.6      8.5      4.5      9.8      8.2      2.9      6.0

  26      e3.3     e8.2      6.8     14        5.3      5.4      7.6      6.8     11        8.3      5.5      5.9
  27      e5.6     e8.4      5.8      8.0      5.1     13        5.8      5.4      9.0      7.8      5.7      5.9
  28      e5.0     e9.6      5.3      7.2      5.0     13        5.2      3.9      6.5      8.1      4.9      5.9
  29      e5.7     e9.8      5.5      8.1      ---     14        5.7      4.7      5.5      6.0      4.6      5.9
  30      e4.8    e11        5.0      9.8      ---      6.5      5.5      4.5      5.7      5.4      4.5      5.9
  31      e4.6      ---     11       17        ---      8.5      ---      4.4      ---      3.3      6.3      ---

 TOTAL   152.7    278.5    280.7    227.6    247.1    289.0    237.2    146.2    171.7    230.2    181.3    151.5
 MEAN     4.93     9.28     9.05     7.34     8.82     9.32     7.91     4.72     5.72     7.43     5.85     5.05
 MAX       9.9       21       17       17       17       24       15      6.8       11       13       16      6.3
 MIN       3.0      4.4      4.4      4.3      4.6      4.5      4.4      3.0      3.9      3.3      2.9      3.9
 AC-FT     303      552      557      451      490      573      470      290      341      457      360      301

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1966 - 1999, BY WATER YEAR (WY)

 MEAN     3.99     5.72     5.58     5.09     4.95     5.67     5.61     4.55     4.23     4.51     3.81     3.35
 MAX      8.05     10.2     10.8     12.5     12.5     13.8     12.8     12.3     9.49     9.89     7.22     5.81
 (WY)     1996     1988     1997     1987     1990     1986     1986     1987     1998     1986     1985     1994
 MIN      1.80     1.86      .41     .086     .010     .009     .001     .037     .016     .055     .004      .24
 (WY)     1972     1992     1968     1968     1968     1968     1967     1967     1974     1974     1974     1974

   e  Estimated
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HAWAII, ISLAND OF MOLOKAI

16405100   MOLOKAI TUNNEL AT EAST PORTAL--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1966 - 1999

 ANNUAL TOTAL                        2444.3                     2593.7
 ANNUAL MEAN                            6.70                       7.11                       4.77
 HIGHEST ANNUAL MEAN                                                                          8.19           1987
 LOWEST ANNUAL MEAN                                                                           1.31           1974
 HIGHEST DAILY MEAN                    22     Apr  2              24     Mar 20              41       Mar 19 1986
 LOWEST DAILY MEAN                      3.0   Sep 28               2.9   Aug 25                .00    Mar 30 1967
 ANNUAL SEVEN-DAY MINIMUM               3.1   Oct 20               3.1   Oct 20                .00    Mar 30 1967
 ANNUAL RUNOFF (AC-FT)               4850                       5140                       3450
 10 PERCENT EXCEEDS                    12                         13                          9.9
 50 PERCENT EXCEEDS                     5.3                        5.7                        3.6
 90 PERCENT EXCEEDS                     3.3                        4.3                        1.1

O N D J F M A M J J A S
1998 1999

WATER YEAR
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HAWAII, ISLAND OF MOLOKAI

16405300 MOLOKAI TUNNEL AT WEST PORTAL

LOCATION.--Lat 21°07′27 ″, long 156°59′50 ″, Hydrologic Unit 20050000, on left bank 50 ft upstream from the west portal, 2.5 mi northeas
Kaunakakai, and 4.7 mi south of Kalaupapa.

PERIOD OF RECORD.--July 1965 to current year.

GAGE.--Water-stage recorder and concrete control. Elevation of gage is 970 ft above mean sea level, from tunnel plans.

REMARKS.--Records computed by Matt Wong. Records good. Tunnel diverts water from Waikolu Stream and two tributaries; diver
augmented by water pumped from two wells and from the stream at elevation 728 ft in Waikolu Valley near the east portal and one we
tunnel near east portal. Water is used for irrigation in west-central Molokai.

AVERAGE DISCHARGE.--34 years (water years 1966-99), 7.32 ft3/s (5,310 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 39 ft3/s, April 8, 9, 1986, January 2, 26, 1988, and March 3, 1989; minimu
daily, 1.8 ft3/s, October 15, 1967, August 27, 1992.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 32 ft3/s, November 20; minimum daily, 4.5 ft3/s, August 25.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       7.4      8.6     18       11       13        7.0     10        6.5      7.1      7.6      5.4      8.7
   2       7.6      8.6     13        8.7     13        6.9      7.7      6.5      6.9      7.4      5.3      7.0
   3      15       11       23        7.5     13        6.9     12        7.4      7.3      6.7      6.3      6.8
   4       8.1     18       18        7.1     21        6.8     18        7.0      6.9      6.6      6.0      6.8
   5       8.0     11       18        7.0     13        6.8     10        6.7      6.5      6.7      9.6      6.6

   6       9.4     13       14        7.0     15        6.9     18        6.2      6.1      8.6      7.8      6.5
   7       7.2      9.4     18        6.6      9.5      6.8     11        5.0      7.3      8.5      9.8      6.5
   8       6.7      8.7     17        7.2      8.1      6.7     13        6.4      7.5      8.6      8.1      6.8
   9       9.3      8.2     16       17        8.9      6.6     10        6.3      7.5     11        7.9      6.8
  10      13        7.9     14        9.8      8.3      6.9      9.2      7.6      7.3      9.8      7.0      6.5

  11      10        7.7     12        7.9      8.4      9.8     16        7.4      6.5      9.6      7.4      6.9
  12       7.5      7.5     13        7.2     19        8.0     14        7.3      6.3      8.5      7.5      6.4
  13      12        7.6     14        6.9     11       19       12        7.8      6.2     13       13        8.3
  14       9.3     25       10        6.9      9.3     11        8.5      7.1      7.0     12       12        7.6
  15      10       20        7.7      6.9      8.9     16        7.7      6.7      7.0     10       10        6.1

  16       7.3     14       18        6.9      8.5     16        7.4      6.5      7.1      9.8     19        7.3
  17       7.3     21        7.1      6.8      7.2     16        7.9      7.2      6.6      9.5     12        7.3
  18       6.9     28        7.0      6.8      6.7     15       15        7.0      6.5     11        7.8      6.4
  19       7.0     28        7.3      6.6      9.8     10       11        6.3      6.5      9.7      7.1      6.4
  20       6.3     32        7.1      6.6     19       28        8.5      6.7      6.6     14        6.8      7.0

  21       6.2     20        7.9      6.7     13       30        7.4      7.2      7.7      8.3      6.7      7.4
  22       6.2     15        6.8     17       18       19        7.0      6.3      9.0     12        6.6      7.6
  23       6.1     11        9.3     11       13       11        6.5      6.2      8.4     15        6.7      6.6
  24       6.1      9.8      7.9     15        8.9      7.4      6.9      6.9     13       11        6.3      8.0
  25       6.2      9.8     15       13        7.6      7.9     10        6.6     13       10        4.5      8.0

  26       6.7      9.6      9.4     17        7.4      7.5     10        8.9     13       11        7.5      8.0
  27      11       10        8.0     11        7.2     14        8.0      7.7     12       10        7.9      7.9
  28       9.9     13        7.5      9.2      7.1     18        7.3      6.1      8.8     10        7.1      7.9
  29      11       13        7.7     11        ---     17        7.8      6.8      7.7      8.3      6.7      7.9
  30       9.2     15        7.2     11        ---      8.7      7.5      6.7      7.8      7.6      6.7      7.9
  31       8.6      ---     12       22        ---     11        ---      6.5      ---      5.5      8.1      ---

 TOTAL   262.5    421.4    370.9    302.3    312.8    368.6    305.3    211.5    237.1    297.3    250.6    215.9
 MEAN     8.47     14.0     12.0     9.75     11.2     11.9     10.2     6.82     7.90     9.59     8.08     7.20
 MAX        15       32       23       22       21       30       18      8.9       13       15       19      8.7
 MIN       6.1      7.5      6.8      6.6      6.7      6.6      6.5      5.0      6.1      5.5      4.5      6.1
 AC-FT     521      836      736      600      620      731      606      420      470      590      497      428

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1965 - 1999, BY WATER YEAR (WY)

 MEAN     6.45     8.21     7.95     7.41     7.45     8.24     8.23     7.19     6.91     7.20     6.37     5.94
 MAX      10.6     14.0     13.8     14.4     15.9     15.5     15.6     15.8     12.8     13.2     10.2     9.21
 (WY)     1996     1999     1991     1988     1990     1986     1986     1987     1998     1986     1985     1987
 MIN      2.60     2.60     2.83     2.61     2.25     2.55     2.61     2.69     2.32     2.30     2.21     2.33
 (WY)     1966     1966     1966     1966     1974     1967     1974     1974     1974     1974     1974     1974
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HAWAII, ISLAND OF MOLOKAI

16405300 MOLOKAI TUNNEL AT WEST PORTAL--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1965 - 1999

 ANNUAL TOTAL                        3608.5                     3556.2
 ANNUAL MEAN                            9.89                       9.74                       7.32
 HIGHEST ANNUAL MEAN                                                                         11.4            1987
 LOWEST ANNUAL MEAN                                                                           3.46           1974
 HIGHEST DAILY MEAN                    32     Nov 20              32     Nov 20              39       Apr  8 1986
 LOWEST DAILY MEAN                      5.9   Mar 19               4.5   Aug 25               1.8     Oct 15 1967
 ANNUAL SEVEN-DAY MINIMUM               6.0   Aug 17               6.3   Oct 20               1.9     May  3 1976
 ANNUAL RUNOFF (AC-FT)               7160                       7050                       5310
 10 PERCENT EXCEEDS                    16                         16                         12
 50 PERCENT EXCEEDS                     8.1                        7.9                        6.1
 90 PERCENT EXCEEDS                     6.4                        6.5                        3.1
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HAWAII, ISLAND OF MOLOKAI

16405500 WAIKOLU STREAM AT ALTITUDE 900 FT, NEAR KALAUPAPA

LOCATION.--Lat 21°08′43 ″, long 156°55′18 ″, Hydrologic Unit 20050000, on right bank 1.8 mi southwest of Haupu Bay, 2.3 mi upstream fr
mouth, and 5.2 mi southeast of Kalaupapa.

DRAINAGE AREA.--1.99 mi2.

PERIOD OF RECORD.--May 1956 to October 1961, July 1962 to current year.

REVISED RECORDS.--WSP 1719: 1959. WSP 2137: 1965(P).

GAGE.--Water-stage recorder. Elevation of gage is 900 ft above mean sea level (from topographic map). Prior to July 1, 1962, at site 200 ft
of gage at datum 6.14 ft higher.

REMARKS.--Records computed by Phillip Teeters. Records good up to 50 ft3/s and fair above that. Since November 16, 1960, water divert
upstream at times, either into or from Molokai tunnel.

AVERAGE DISCHARGE (since Molokai tunnel diversion began).--38 years (water years 1961, 1963-99), 6.04 ft3/s (4,380 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,570 ft3/s, January 25, 1982, gage height, 6.64 ft, from rating curve extend
above 43 ft3/s on basis of slope-area measurement at gage height 5.25 ft; no flow at times since 1984.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of October 31, 1961, reached a stage of 13.62 ft, from floodmarks, former site and
discharge, 6,220 ft3/s, by slope-area measurement.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 590 ft3/s and maximum (*):

Minimum discharge, no flow on many days.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .65     e.48    e3.0       .97     4.8       .00      .41      .25      .11      .01      .02      .00
   2       .74    e1.1     e3.2       .04     4.2       .00      .33      .34      .19      .00      .02      .00
   3      1.1     e1.4     15         .01     3.7       .00    23         .43      .21      .00      .02      .00
   4       .65    e1.6     11         .00    19         .00    24         .34      .24      .00      .02      .00
   5       .65    e1.5      6.8       .00     2.9       .00      .62      .34      .27      .00      .11      .00

   6       .77    e1.0      4.3       .00     2.0       .00    11         .43      .27      .00      .18      .00
   7       .76     e.70     9.0       .03      .02      .00      .70      .55      .23      .00      .30      .00
   8       .76     e.80     4.8       .94      .00      .00     6.0       .53      .26      .00      .09      .00
   9       .80    e1.2      3.2     11         .00      .00      .88      .53      .33      .39      .01      .00
  10      1.3      e.70     2.1       .42      .00      .00      .68      .53      .38      .08      .00      .00

  11       .95     e.64      .69      .04      .00      .01     7.8       .64      .38      .01      .00      .00
  12      1.9      e.56     3.7       .00    22         .02     3.9       .64      .33      .00      .00      .00
  13      1.5      e.45     3.7       .00      .19    13        1.7       .64      .31     2.9      1.6       .00
  14      e.92    e1.6       .85      .00      .00      .73      .62      .64      .29     1.2       .49      .00
  15      e.80    e2.1     20         .00      .00     3.1       .58      .64      .28      .08     2.3       .00

  16     e1.0     e1.1     19         .00      .00     3.0       .59      .64      .20      .03     7.9       .00
  17     e1.3     e6.0       .84      .00      .00     7.9      1.4       .64      .14      .01      .71      .00
  18     e1.5    e15         .78      .00      .00     3.1      8.8       .64      .05      .10      .06      .00
  19     e1.1     e9.2       .65      .00     2.6       .27     1.1       .53      .02      .85      .05      .00
  20     e1.0     e5.8       .60      .00    15       85         .56      .53      .01     2.9       .04      .00

  21      e.84    e5.4       .61      .00     5.6     58         .55      .53      .08      .07      .03      .00
  22      e.70    e5.0       .53    54        7.9      8.1       .57      .43      .30     1.7       .01      .00
  23      e.56    e4.4       .39     1.2       .93      .86      .57      .34      .38     5.8       .00      .00
  24      e.40    e4.0       .44    11         .02      .40      .53      .20     1.3       .96      .00      .00
  25     e1.5     e3.6      7.1      5.6       .00      .31     4.0       .29     2.2       .19      .14      .00

  26     e1.0     e4.5       .33    11         .00      .30     1.1       .44     2.2       .05      .10      .00
  27     e1.2     e5.4       .17      .95      .00     8.3       .64      .48      .49      .11      .12      .00
  28      e.90    e4.2       .11      .01      .00     7.2       .43      .28      .03      .14      .02      .00
  29     e1.3     e2.6       .11      .97      ---     4.4       .34      .10      .02      .10      .00      .00
  30      e.80    e2.8       .05     4.8       ---      .71      .25      .08      .01      .06      .00      .00
  31      e.54      ---     5.0     20         ---     1.2       ---      .07      ---      .02      .00      ---

 TOTAL   29.89    94.83   128.05   122.98    90.86   205.91   103.65    13.69    11.51    17.76    14.34     0.00
 MEAN      .96     3.16     4.13     3.97     3.25     6.64     3.46      .44      .38      .57      .46     .000
 MAX       1.9       15       20       54       22       85       24      .64      2.2      5.8      7.9      .00
 MIN       .40      .45      .05      .00      .00      .00      .25      .07      .01      .00      .00      .00
 AC-FT      59      188      254      244      180      408      206       27       23       35       28      .00

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1961 - 1999, BY WATER YEAR (WY)

 MEAN     3.17     8.73     9.29     10.9     8.81     8.91     9.53     4.65     2.43     2.85     2.00     1.42
 MAX      16.7     30.5     31.0     40.5     30.6     22.6     64.8     23.6     10.5     11.0     7.52     6.81
 (WY)     1966     1971     1966     1982     1979     1968     1989     1987     1961     1964     1961     1963
 MIN      .000      .77      .37      .78      .81     1.31      .71      .19     .000      .23     .010     .000
 (WY)     1985     1985     1976     1996     1978     1983     1996     1996     1985     1984     1996     1996

   e  Estimated

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Jan. 22 1430 *770 *4.04 No other peak greater than base discharge.
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HAWAII, ISLAND OF MOLOKAI

16405500 WAIKOLU STREAM AT ALTITUDE 900 FT, NEAR KALAUPAPA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1961 - 1999

 ANNUAL TOTAL                         923.99                     833.47
 ANNUAL MEAN                            2.53                       2.28                       6.04
 HIGHEST ANNUAL MEAN                                                                         11.8            1965
 LOWEST ANNUAL MEAN                                                                           1.26           1985
 HIGHEST DAILY MEAN                    64     Apr  2              85     Mar 20             847       Apr  8 1989
 LOWEST DAILY MEAN                       .05  Dec 30                .00  Jan  4                .00    Sep 12 1984
 ANNUAL SEVEN-DAY MINIMUM                .57  Dec 18                .00  Jan 12                .00    Sep 12 1984
 ANNUAL RUNOFF (AC-FT)               1830                       1650                       4380
 10 PERCENT EXCEEDS                     5.6                        5.6                       11
 50 PERCENT EXCEEDS                     1.0                         .43                       1.3
 90 PERCENT EXCEEDS                      .69                        .00                        .18
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HAWAII, ISLAND OF MOLOKAI

16419500   PAPIO GULCH AT HALAWA

LOCATION.--Lat 21°08′55 ″, long 156°44′16″, Hydrologic Unit 20050000, on left bank 200 ft downstream from wooden bridge on Highway
and 0.8 mi south of Halawa.

DRAINAGE AREA.--0.94 mi2.

PERIOD OF RECORD.--July 1963 to current year.

GAGE.--Water-stage recorder. Elevation of gage is 640 ft above mean sea level (from topographic map).

REMARKS.--Records computed by Roy Taogoshi. Records good. Diversion upstream of station for domestic use at Puu O Hoku Ranch

AVERAGE DISCHARGE.--36 years (water years 1964-99), 0.83 ft3/s (603 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,720 ft3/s, April 13, 1965, gage height, 11.25 ft, from rating curve extende
above 37 ft3/s on basis of slope-area measurements at gage heights 4.60 ft, 7.15 ft, and 11.25 ft; no flow at times.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 210 ft3/s and maximum (*):

Minimum discharge, no flow for many days.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .00      .00      .18      .56      .36      .03      .00      .00      .00      .00      .00      .00
   2       .00      .00      .16      .28      .09      .03      .00      .00      .00      .00      .00      .00
   3       .00      .00      .28      .15      .08      .01      .00      .00      .00      .00      .00      .00
   4       .00     1.8       .28      .10      .15      .01      .00      .00      .00      .00      .00      .00
   5       .00      .53      .13      .08      .21      .00      .00      .00      .00      .00      .00      .00

   6       .00      .28      .06      .06      .13      .00      .00      .00      .00      .00      .00      .00
   7       .00      .12      .05      .04      .12      .00      .00      .00      .00      .00      .00      .00
   8       .00      .05      .18      .43      .10      .12      .00      .00      .00      .00      .00      .00
   9       .00      .03      .48     1.7       .08      .03      .00      .00      .00      .00      .00      .00
  10       .00      .16      .15      .23      .08      .01      .00      .00      .00      .00      .00      .00

  11       .00      .06      .09      .12      .07      .01      .00      .00      .00      .00      .00      .00
  12       .00     1.7       .05      .05      .18      .00      .00      .00      .00      .00      .00      .00
  13       .00      .23      .18      .03      .13      .00      .00      .00      .00      .00      .00      .00
  14       .06      .16      .15      .02      .05      .00      .00      .00      .00      .00      .00      .00
  15       .00      .31      .05      .01      .03      .07      .00      .00      .00      .00      .00      .00

  16       .00      .18      .34      .01      .03      .18      .00      .00      .00      .00      .00      .00
  17       .01      .34      .13      .01      .02      .08      .00      .00      .00      .00      .00      .00
  18       .22      .96      .19      .00      .01      .04      .76      .00      .00      .00      .00      .00
  19       .22      .52      .07      .00      .17      .04      .30      .00      .00      .00      .00      .00
  20       .08      .72      .04      .00     1.4       .03      .03      .00      .00      .00      .00      .00

  21       .03      .40      .02      .00      .36      .01      .00      .00      .00      .00      .00      .00
  22       .00      .23      .01     3.8      2.4       .00      .00      .00      .00      .00      .00      .00
  23       .00      .15      .01      .87      .31      .00      .00      .00      .00      .00      .00      .00
  24       .00      .10      .00      .19      .16      .00      .00      .00      .00      .00      .00      .00
  25       .00      .09      .22      .18      .08      .00      .00      .00      .00      .00      .00      .00

  26       .00      .16      .14      .33      .05      .00      .00      .00      .00      .00      .00      .00
  27       .00      .18      .03      .13      .03      .00      .00      .00      .00      .00      .00      .00
  28       .00      .28      .02      .06      .03      .00      .00      .00      .00      .00      .00      .00
  29       .00      .16     2.9       .03      ---      .00      .00      .00      .00      .00      .00      .00
  30       .00      .10      .18      .01      ---      .00      .00      .00      .00      .00      .00      .00
  31       .00      ---      .89      .75      ---      .00      ---      .00      ---      .00      .00      ---

 TOTAL    0.62    10.00     7.66    10.23     6.91     0.70     1.09     0.00     0.00     0.00     0.00     0.00
 MEAN     .020      .33      .25      .33      .25     .023     .036     .000     .000     .000     .000     .000
 MAX       .22      1.8      2.9      3.8      2.4      .18      .76      .00      .00      .00      .00      .00
 MIN       .00      .00      .00      .00      .01      .00      .00      .00      .00      .00      .00      .00
 AC-FT     1.2       20       15       20       14      1.4      2.2      .00      .00      .00      .00      .00

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1963 - 1999, BY WATER YEAR (WY)

 MEAN      .50     1.17     1.08     1.28     1.17     1.39     1.38      .68      .33      .44      .29      .30
 MAX      2.63     7.56     6.12     4.84     5.88     6.42     10.3     3.99     1.43     1.56     1.21     2.24
 (WY)     1986     1971     1965     1988     1965     1968     1989     1987     1982     1993     1980     1992
 MIN      .000     .000     .000     .000     .000     .007     .003     .000     .000     .000     .000     .000
 (WY)     1972     1972     1972     1977     1973     1973     1975     1975     1964     1972     1964     1964

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Jan. 22 1800 *44 *2.40
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HAWAII, ISLAND OF MOLOKAI

16419500   PAPIO GULCH AT HALAWA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1963 - 1999

 ANNUAL TOTAL                          70.26                      37.21
 ANNUAL MEAN                             .19                        .10                        .83
 HIGHEST ANNUAL MEAN                                                                          2.32           1989
 LOWEST ANNUAL MEAN                                                                            .063          1973
 HIGHEST DAILY MEAN                    12     Jan  1               3.8   Jan 22             164       Apr 13 1965
 LOWEST DAILY MEAN                       .00  Mar  7                .00  Oct  1                .00    Jul  5 1963
 ANNUAL SEVEN-DAY MINIMUM                .00  May 13                .00  Oct  1                .00    Aug  3 1963
 ANNUAL RUNOFF (AC-FT)                139                         74                        603
 10 PERCENT EXCEEDS                      .37                        .22                       1.5
 50 PERCENT EXCEEDS                      .07                        .00                        .22
 90 PERCENT EXCEEDS                      .00                        .00                        .00
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